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Abstract 
The Earth observation system by using advanced small satellite bus of "NEXTAR (NEC Next Generation Star)" 
developed by NEC is introduced in this paper. NEXTAR-300L and NEXTAR-l 00L are one of NEXTAR series 
buses, respectively. NEXTAR is designed as standard bus , which we can realize advanced small satellite for earth 
observation only by combining with high performance  sensors . 
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1. Introduction 
NEC are proceeding to the development of standard 
advanced small satellite bus based on our technologies which 
was established at more than 40 years experience on space 
development with JAXA. This advanced small type standard 
satellite bus is called as ''NEXTAR". NEXTAR-300L and 
NEXTAR-1 00L are one of NEXTAR series buses, 
respectively. NEXTAR-300L was adopted as "ASNARO" 
(Advanced Satellite with New system ARchitecture for 
Observation) ,and NEXTAR-1 00L was adopted as 
"SERVIS-3"(Space Environment Reliability Verification 
Integrated System 3) project. Both projects are under the 
contract of Institute for Unmanned Space Experiment Free 
The concept ofNEXTAR bus is shown in Fig 1. 
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(METI). By using this NEXTAR, we can provide high 
performance satellite equivalent with a medium or large type NEC has several types ofNEXTAR bus (including l00L 
satellite at low cost and short duration for development. and 300L) as an advanced small satellite for earth 
1. Overview of NEXTAR System 
1.1. Overview 
NEXTAR is the spacecraft platform whose purpose is 
standardization and designed based on the advancing various 
recent technology innovations. These include the innovative 
"miniaturization" technology for small scientific satellites. 
Such advances are helping to provide the 
"Multi-functionality" and "high performance" of large 
satellites while maintaining the features of small satellites 
such as "light weight", "low price" and "short delivery term". 
Structural/thermal/electrical designs of bus and mission are 
independent for each other. That means bus design is 
standardized and can be compatible with several type of 
mission hardware without any modification of bus design. 
observation. The size and weight of NEXTAR -1 00L is 
smaller than that of 300L.The line-up of earth observation 
satellite using NEXTAR series are shown in Fig 2. 
The satellite with high resolution optical sensor on 
NEXTAR-300L is developed as "ASNARO" project (in 
Section 2) and the satellite with medium optical sensor on 
NEXTAR-lO0L is developed as "SERVIS-3" project (in 
Section 3). And the satellite with X band SAR sensor on 
NEXTAR-300L is ready for development as ASNARO-2. 
This satellite has resolution ofless than 1 m at 10km swath. 
Furthermore, a hyper spectrum sensor with many 
detection band up to 185 bands(with a resolution of 30m at 
30km swath) or a multi spectrum sensor for wide area 
detection (with a resolution of less than Sm at 90km swath) 
is under development by NEC. Each sensor will be 
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integrated onto NEXTAR-500L bus system, which is a 
larger type standard bus system than NEXT AR-1 00L /300L. 
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Fig 2 Line-up of earth observation satellite with 
NEXTAR-100L/300L/500L bus. 
Fig 4 Compact satellite-born computer in NEXTAR 
2. Introduction of ASNARO with NEXTAR-300L 
The satellite which accommodates high resolution optical 
sensor is now under development as ASNARO (Advanced 
Satellite with new system Architecture for Observation, 
which is the first satellite using NEXTAR bus (Fig 5) and 
will be launched in FY2012.As shown in Table 1, ASNARO 
introduces new technology including NEXTAR bus 
1.2. Space Wire Technology technology for a small satellite of about 500kg in order to 
A technology of Space Wrre RMAP (Remote Memory implement a performance equivalent to that of a satellite 
Access Protocol) is adopted as a one of standardiz.ation weighing a few tones. 
features of NEXTAR. The CPU boards of computers 
equipped on traditional satellites as well as other functions Table 1 Performance comparison with ASNARO 
such as the data control, attitude control and mission control 
functions have been developed individually according to the 
mission requirements of each satellite. With the NEXTAR, 
this method has been changed to use a standardized 
computer that implements the functions required of the bus 
for the entire network (Fig 3). 
As a result, the previous method of implementing the data 
control, attitude control, and mission control using three 
different computers is now enabled with the use of a small 
common computer "SpaceCube2" (which was launched on 
SDS-1 project by JAXA) which contributes significantly to a 
reduction in the size and price of satellites (Fig 4). 
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The features of ASNARO are follows: 
(1) Use of the NTSIC Mirror 
Optical observation satellites have traditionally used glass 
as the material for the primary mirror of the camera 
(telescope), but ASNARO adopts a high-strength, reaction 
sintered, silicon carbide(NTSIC, developed jointly by NEC 
Toshiba Space Systems, Ltd. and Toshiba Corporation) as a 
material of primary mirror. This material is obtained by 
improving silicon carbide (SiC) and features lighter weight, 
higher strength, and lower thermal distortion than the glass 
material (Fig 6). NTSIC features a higher strength than the 
ordinary SiC material and has a dense and no pores on the 
surface. 
Fig 6 Primary mirror made from NTSIC material 
(2) Use offlash memory 
The mainstream memory used hitherto in the data 
recorder for storing the observation data of traditional 
optical observation satellites has been the SD-RAM that 
features high-speed processing and high reliability. On the 
other hand, ASNARO adopts a flash memory that features 
lower heat dissipation, lower power consumption, lower 
price, same size and larger capacity than the SD-RAM in 
order to reduce the size weight and price of the data 
recorder. 
(3) Use of the 16QAM system 
Traditionally, optical observation satellites used to use 
the modulation system called QPSK for transmitting 
observation data. This system can transmit 2 bits of 
information per symbol and the rate is limited to around 400 
Mbps due to the restriction of the 8GHz frequency band 
single set of communication equipment and as a 
consequence enable reductions in the size, weight, and price 
of the satellite (Fig 7). 
Based on upon features, we can obtain high performance 
equivalent to that of a satellite weighing a few tones at low 
cost and short duration for development. 
Equipment configuration 
of QPSK modulation 
system for more than 
800 Mbt,s transmission 
Equipment configuration of 
16QAM modulation system for 
more than 800 Mbps transmission 
(1/2 weight. power and price) 
Fig 7 Configuration of data transmission system 
3. Introduction ofSERVIS-3 with NEXTAR-l00L 
SERVIS-3 is a satellite to demonstrate NEXTAR-l00L bus 
with some mission payload using some commercial parts. 
The specifications of SERVIS-3 are shown in Table 2. 
Table 2 Specification of SERVIS-3 
Items Specification 
Size 1068 x 1059 x H900 mm (Launch) 
2458 x 1059 x H900 mm (On orbit) 
Mass < 170 kg (Total) 
Power Generation > 370W (EOL) 
Power consumption About 200W (For bus system) 
Communication S-band 1MBps 
Data Recorder > 1 Gbyte 
The figures of SERVIS-3 are shown in Fig 8 (for Launch 
and On orbit Configuration). 
<Launch> <On Orbit> 
used. Therefore, larger satellites had to have two sets of Fig 8 Figures of SERVIS-3 
400Mbps communication equipment, including antennas, in 
order to transmit data at 800 Mbps. Currently, ASNARO The system block diagram of SERVIS-3 is shown in Fig 9. 
adopts a 16 QAM system that can transmit 4 bits, which is SERVIS-3 has three types of reaction control system , 
twice that of the QPSK, per symbol. It can thereby achieve Reaction Wheel Assembly (RWA), Magnetic Torque (MTQ), 
the same 800Mbps transmission as larger satellites using a and Thruster system. Because of these system, SERVIS-3 
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can comply with various system with enough pointing and existing hardware. But in SERVIS-3 configuration, interface 
attitude control performance. boards are deleted by mounting them into inside of each 
Fig 9 System Block diagram of SERVIS-3. 
The features ofSERVIS-3 are follows. 
(1) Dual Launch 
The SERVIS-3 is suitable for dual launch as a sub satellite 
and has a compatibility with world major satellite. Therefore, 
the size of SERVIS-3 is very small enough to be 
launched at lower side of Payload Attachment Mechanism 
which is the mechanical connection between main satellite 
and launch rockets. The dual launch configuration is shown 
in Fig 10. All of the interface (including adapter to maintain 
enough height for SERVIS-3 under a mechanical interface 
for main satellite) was already developed. 
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Fig 10 SERVIS-3 Launch configuration (Dual launch at 
H2A) 
(2) Reduction of Interface Board 
In NEXTAR-300L architecture, there are many interface 
exchange board to accommodate existing/experienced 
sensors/ actuators with Space Wire bus system. That is a 
reason for NEXTAR-300L to have large compatibility with 
sensor/actuator. Therefore, though SERVIS-3 has limited 
flexibility with various sensor/ actuator , it can achieve smaller 
size than ASNARO architecture. This means that SERVIS-3 
is easier to be integrated as satellite system. 
(3) High Mission Installation capability 
SERVIS-3 has equivalent or higher mission installation 
capability than that of other world popular bus system with 
equivalent size ( about I 00kg ). Table 3 shows a comparison 
with other world popular bus system ( about I 00kg). 
Table 3 Comparison with other bus (about 100kg) 
SSTL 150 l\1ynade SERVICE 3 
NEXTARL·lO0L 
Item Specdication 
B= system Mass 103kg About 100kg About 100kg 
Mission Mass 
Total Mass 
Satellite Size 
4.Summary 
60kg <40·60 kg 80kg 
160kg <140kg < 200kg 
730 x 456 x 744 mm 600 x 600 x 800 mm 950 x 950 x 900 mm 
NEC is developing advanced standard bus systems of 
NEXTAR series. The first satellite of NEXTAR-300L was 
adopted as ASNARO, and the first satellite of NEXTAR 
-IOOL was adopted as SERVIS-3. ASNARO has high 
resolution optical sensor equivalent with the world's finest 
optical sensor on orbit. SERVIS-3 has simplified architecture 
which is suitable for a training of bus development process. 
By using this NEXTAR, we can provide high performance 
satellite equivalent with medium or large type satellite at low 
cost and short duration for development. 
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